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[57) ABSTRACT

A portable hand held vacuum cleaner 1s disclosed as
having a housing with a handle to lift and operate the
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vacuum cleaner, and a nozzle/debris container releas-
ably locked to the housing. The housing contains a
motor driven blower that draws air and debris (wet or
dry) into the nozzle/debris container for depositing the
debris therein, while allowing air to be exhausted
through the blower and then through the housing to
atmosphere. The blower is constructed with first and
second jointly rotatable elements having a series of
circumferentially spaced blower exhaust passageways
and a transversely extending blower passageway adja-
cent the nozzle/debris container, for increased effi-
ciency. A combined filter and seal is positioned 1n seal-
ing engagement between the housing and the noz-
zle/debris container while affording filtering of debris
from air between the nozzle/debris container and the.
blower in the housing. The housing is also capable of
accommodating different multiple combinations of bat-
teries with the motor and the size of the blower being
increased to accommodate the increase in the number of
batteries in the housing. For wet vacuuming, a squeegee
with a wiper blade is available. Also, a one-piece push
button facilitates operation and releasable locking/un-
locking engagement of the housing relative to the noz-
zle/debris container.

24 Claims, 6 Drawing Sheets
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1
PORTABLE HAND HELD VACUUM CLEANER

BACKGROUND OF THE INVENTION

The present invention relates to portable hand held
vacuum cleaners, and more particularly, to a portable
hand held vacuum cleaner for wet/dry vacuum cleaner
applications having an increased efficiency and versatil-
ity over prior art designs.

Portable hand held vacuum cleaners have become
extremely popular for cleaning a variety of surfaces in
homes, offices, cars or wherever there are hard-to-
reach places. These portable cordless vacuum cleaner
units are relatively light weight and have a handle 1n
order to enable a user to readily utilize them in places
where canister, upright or shop type vacuum cleaners
cannot be used. As will be appreciated, these portable
vacuum cleaners are utilized typically for small clean-
up jobs or hard-to-reach places.

Some examples of such cordless, portable vacuum
cleaners are shown in U.S. Pat. Nos. 4,011,624,
4,209,875; 4,225,814; 4,536,914; and 4,542,557. In addi-
tion, reference is also made to the portable, cordless
Wet/dry vacuum cleaner shoWn in copending patent
application Ser. No. 077,234 filed July 24, 1987 entitled
“Portable Wet/Dry Vacuum Cleaner and Recharging
Base”, and assigned to the same assignee as the present
invention.

While such prior art portable hand held vacuum
cleaners have worked well for their intended purposes,
they have been primarily useful for picking up light
weight dry debris, such as dust and small particulate
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matter. Where heavier and more dense particulate mat-

ter is encountered, they have been less effective. In fact,
even where dust or other lighter particulate matter are
desired to be picked-up or collected, the overall effi-
ciency and effectiveness of the prior cordless vacuum
cleaners has been less than desired.

With most of the aforementioned prior art portable
vacuum cleaners, they were also not constructed for
picking-up or collecting wet debris, such as liquid spills.
For example, the filters and motors of some of the prior
art portable vacuum cleaners would unnecessarily be
exposed and/or not adapied to wet debris.

Typically constructed portable hand held vacuum
cleaners include a motor driven blower to forcibly draw
air through the vacuum cleaner housing, as well as for
exhausting the air from the housing to the atmosphere.
As will be understood from the above discussion, prior
art portable hand held vacuum cleaners have had lim-
ited efficiency, and thus, the abiity of such portable
hand held units to pick up or collect heavier or more
dense debris, or for that matter, even picking up lighter
weight debris, has been limited.

Another limiting factor is the efficiency and effec-
tiveness of the air flow path through the portable vac-
uum cleaner units, while depositing debris in a debris
canister or container. Most of the prior art vacuum
cleaner units do not have efficient air flow communica-
tion within the vacuum cleaner, nor has the debris been
selectively deposited in a debris canister or container
separate from an air communication channel, while
maintaining an efficient air flow path or communication
channel throughout the unit.

To separate stray debris from air flowing in the air
communication path or channel in the portable vacuum
cleaner units, a filter has been placed between the debris
container and the blower to separate or prevent debris
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2
from entering the blower, which would not only affect
the efficiency of the unit, but could damage or impede
the operation of the motor and other components, as
well., Unfortunately, most filters have limited useful-
ness, and also have not been used in conjunction with
air seals in such a way as to enhance the effectiveness
and operation of the portable hand held vacuum units.

In most cases, portable hand held vacuum cleaner
units include a rechargeable battery pack incorporated
within the vacuum cleaner housing. A battery charger
is conventionally provided with such units, for stepping
the current down from the 110 volt alternating current
at a wall socket to an appropriate voltage with a direct
current for operating the unit. The aforementioned
prior art designs were not readily capable of accommo-
dating different multiple combinations of batteries
therein, in order to provide various price points using
the same basic unit design. Further, the portable hand
held vacuum cleaners of prior art designs were not
easily changed to accommodate different power re-
quirements, where the number of batteries was in-
creased or decreased, for different models at different

levels of marketing.
SUMMARY OF THE INVENTION

Among the several objecis and advantages of the
present invention may be noted:

the provision of a new and improved portable hand
held vacuum cleaner which overcomes the aforenoted
deficiencies of the prior art;

the provision of the aforementioned portable hand
held vacuum cleaner which may be used for both dry
and wet debris applications;

the provision of the aforementioned portable hand
held vacuum cleaner which has a new and improved
blower construction to provide substantial air output
and efficiency in the air flow path or channel through-
out the vacuum cleaner housing;

the provision of the aforementioned portable hand
held vacuum cleaner including a combined filter and
seal which is positioned in sealing engagement between |
a housing and debris container, while enabling the filter
to separate debris from air in the air flow path through
the vacuum cleaner unit; |

the provision of the aforementioned portable hand
held vacuum cleaner which is capable of accommodat-
ing different multiple combinations of batteries therein,
while requiring only the motor and blower size to be
increased to accommodate increases in the number of
batteries desired to be used in the unit; |

the provision of the aforementioned portable hand
held vacuum cleaner where the debris container is con-
structed to direct debris in a rotating or swirling motion
away from the filter for accumulation in the debris
container;

the provision of the aforementioned portable hand
held vacuum cleaner which includes a housing and
debris container that are releasably secured and sepa-
rated relative to one another by a one-piece molded
push button, in conjunction with other fastener compo-
nents;

the provision of the aforementioned portable hand
held vacuum cleaner including a squeegee having a
squeegee wiper held by a squeegee holder that is capa-
ble of being releasably attached to the debris container
to allow fluids to be collected on opposite sides of the
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. squeegee wiper for deposn wrthln the debrrs contamer N

and

the provision of the aforementloned portable hand

between dry media and wet media applications, capable
of storing battery charger wires or a squeegee thereon;
is of rugged and durable construction, requlres minimal
changes to use the same basic unit for various prince
point versions, is made of a minimum number of parts,

and is otherwise well adapted for the purposes intended.

‘Briefly stated, the portable hand held vacuum cleaner

of the present invention includes a housing having a

‘handle permitting a user to lift and operate the vacuum
cleaner, and a nozzle/debris container releasably se-
cured to the housing. The housing includes a motor and
blower driven by the motor for communication with
the nozzle/debris container for forcibly drawing air and
debris entrained in the air into the nozzle/debris con-
tainer to deposit debris within the container and to
exhaust air therefrom and then through exhaust open-

ings in the housing to the atmosphere. A circumferential

seal and filter is operably associated relative to one
another and sealed to the housing and nozzle/debris
container. The seal circumferentially surrounds the

filter and is positioned for sealing engagement between

the housing and nozzle/debris container to seal off from
the atmosphere the air communication between the

blower and the nozzle/debris container. The filter is

positioned between the blower and the nozzle/debris

" held vacuum cleaner which is powerful, highly effi- -
cient, reliable, easy to manipulate, readily convertible

10

.to accommodate an 1ncrease in the number of battenes

in the housing. -
- For releasably lookmg and unlocking the housmg

relative to the nozzle/debris container, an integral one-
plece push-button lever lock is utilized. The lever lock
is constructed as an integrally molded unit to provide

pivotal movement, resiliency and locking engagement .

for use between adjacent segments, such as in a housing

or nozzle-debris container.
A squeegee for wet debris applications may be releas-
ably mounted within the nozzle of the nozzle/debris *

container and includes a squeegee wiper mounted

within and attached to a squeegee holder, the later

" being releasably mounted within the aforesaid nozzle.

The squeegee holder engages and secures the squeegee
w1per thereto while providing fluid communication

- openings on opposite sides of the squeegee wiper for

20

collecting fluid and debris wrthm the nozzle/debris

container.

Other and further objects and advantages of the pres-
ent invention will become more apparent from the de-

~ scription that follows. BRIEF DESCRIPTION OF
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container to require air exhausted from the nozzle/de-

bris container to pass through the filter.

The blower is provided with a series of circumferen-
tially spaced blower exhaust passageways which also
interiorly communicate with a transversely extending
blower passageway adjacent the nozzle/debris con-
tainer for drawing air through the air communication
path in the vacuum cleaner. .

The blower is constructed by first and second rotat-
able elements which may be adjustably moved relative
to one another to increase or decrease the size of cir-
cumferentially spaced blower exhaust passageways for
different vacuum cleaner models.

The seal and filter are preferably a combined seal and
filter for joint insertion and removal from the vacuum
cleaner. The seal extends circumferentially around the

filter and is made from a compressible material such as

polyurethane. The filter includes a series of closely
'spaced, folded material pleats preferably having a fra-
zier air flow of 90 or more for efficient air communica-
tion, while restricting debris flow therethrough.

The nozzle/debris container includes a channel
which extend from an air/debris inlet proximate the
container bottom to an air/debris outlet within the noz-
zle/debris container. Deflector means in the form an
upper deflector extending from an upper wall of the
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nozzle/debris container and a lower deflector extending
from a bottom wall of the nozzle/debris container are

constructed, arranged and configured relative to one
another to direct debris in a rotating or swirling motion
away from the filter for accumulation within the front
end of the nozzle/debris container, filling from the front
towards the filter-maximum container/filter utilization.

The housing of the vacuum cleaner is capable of
accommodating different multiple combinations of bat-
teries therein, for various price point models of the same
basic vacuum cleaner unit, with the motor and the size

of the circumferentially spaced biower being increased-
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THE DRAWINGS
FIG. 1 is a top plan view of the portable hand held -

vacuum cleaner which is constructed in aecordanoe

with the teachings of the present invention;
FIG. 2 is a side elevational view of the portable hand

held vacuum cleaner and is illustrated as being mounted |
relative to an associated rechargeable base unit;
FIG. 3 is a longitudinal cross sectional view of both
the vacuum cleaner and rechargeable base unit and
illustrating the details of construction of both the vac-
uum cleaner and the rechargeable base; |
FIG. 3A is a fragmentary sectional view of a squee-
gee mounted in the vacuum cleaner for picking up wet

debris;
FIG. 4 is a schematrc electrical dlagram illustrating

‘the operative electrical components used with the vac- .

uum cleaner and rechargeable base unit of the present

invention;

FIG. 5 is a side elevational view of one of the battery
pack combinations which may be used in the portable
hand held vacuum cleaner of the present invention.

FIG. 6is a tOp plan view of the battery pack shown .

in FIG. §;

FIG. 7 is a fragmentary side elevational view of the
motor and blower which is used to develop an air com-
munication or air flow path through the vacuum

cleaner; |
FIG. 8 is an enlarged top plan view of one of the

"rotatable elements forming the blower and illustrating

spiral vanes formed on one face thereof;

FIG. 9 is an enlarged sectional view of the first and
second jointly rotatable elements forming the blower
construction used in the vacuum cleaner of the present
invention; | |

FIG.10is a top plan view of the combined filter and
seal which is used in the present invention; 8

FIG. 11is a bottom plan view of the squeegee holder
and squeegee wiper blade forming the squeegee used for
wet media applications in the vacuum cleaner of the
present invention; |

FIG. 12 is a side elevational view as viewed along
line 12-12 of FIG. 11;

FIG. 13 1s a top plan view illustrating the construc-

~ tion of the rechargeable base unit for the vacuum

cleaner of the present invention;
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FIG. 14 is a side elevational view, primarily in verti-
cal section, illustrating the construction of the recharge-
able base unit for use with the vacuum cleaner of the
present invention;

FIG. 15 is an enlarged perspective view of the com-
bined filter and seal; and

FIG. 16 is a fragmentary longitudinal cross sectional
view illustrating the construction of a one-piece inte-
grally molded push button lever lock and the arrange-
ment of the blower relative to the combined filter and
seal in the vacuum cleaner of the present invention.

Corresponding reference numerals will be used
throughout the various figures in the drawings.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The portable hand held vacuum cleaner of the pres-
ent invention is constructed for picking up both wet and
dry media or debris. Wet debris includes wet, solid
material such as dust, wet mud particles, wet saw dust,
and even standing liquids, such as water, that might be
spilled on a floor or counter top. In addition, the porta-
ble hand held vacuum cleaner of the present invention
will pick up dry media or debris including light weight
particles and dust, as well as heavier and more dense
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particles that can be found on floors, carpets and other

surfaces.

As shown in FIGS. 1-2 of the drawings, the portable

hand held vacuum cleaner for both wet/dry applica-
tions is indicated in its entirety by reference character 1.
- The vacuum cleaner 1 includes a recharging base and
holder, as generally indicated at 3. The vacuum cleaner
"1 specifically includes a housing § having a handie 7
permitting a user to lift and operate the vacuum cleaner
1 and a nozzle/debris container 9 which is releasably
secured to the housing 5, as will be made apparent here-
inafter. :
As illustrated in FIG. 3, the housing 5 is preferably of
hollow construction and is molded from a suitable syn-
thetic resin material such as polypropylene. Housing 5

has an appropriate DC electric motor 11 mounted

therein. Motor 11 is energized by a battery pack 13
which comprises a plurality of suitable rechargeable
batteries 13A through 13E, for example, as shown in
FIGS. 5 and 6 of the drawings.

The housing 5 i1s constructed so as to accommodate
different multiple combinations of batteries 13A
through 13E therein. As shown in FIGS. 3 of the draw-
ings, and as illustrated in FIGS. 5-6, the battery pack 13
is shown to include 5 rechargeable batteries 13A
through 13E, with three batteries 13A through 13C
extending generally transverse to the vacuum cleaner 1,
while rechargeable batteries 13D, 13E are generally
longitudinally aligned relative to the vacuum cleaner 1.
FIGS. 5-6 of the drawings shows the battery pack 13 as
having a series of juxtaposed rechargeable batteries 13A
through 13E secured to one another by spot welded
elongated tabs or strips 15 between adjacent batteries,
some of the tabs or strips 15 being bent as at 17 {0 secure
the transversely and longitudinally extending batteries
13C, 13D and 13E relative to one another. As will be
appreciated, the tabs or strips 15 electrically connect
the positive and negative terminals of adjacent batteries
relative to one another in the battery pack 13.

In addition, to preserve and protect the batteries,
each of the batteries 13¢, 130 can be individually
shrinked wrapped in a protective transparent plastic
film. Also, batteries in two and three sets will also be
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6
wrapped to form individual battery packs. Thus, an
endless plastic tube or tape 19 is wrapped around the
two set pair of batteries 13d, 13e to hold them together,
while the endless tube or tape 21 is wrapped around the
three batteries 13A~13C to hold them together as unit. .

As will be described in further detail herein, the vacuum

cleaner 1 of the present invention is constructed to
permit using battery packs having two batteries, three
batteries, four batteries, or five batteries, depending on
the model of vacuum cleaner 1 desired. |

As shown in FIG. 4 of the drawings, the battery pack
13 is recharged through a AC/DC adapter 23 which is
connected through suitable leads to a plug-in-adapter 23
associated with the rechargeable base unit 3 that keeps
the battery pack 13, including the individual batteries
therein, charged when the vacuum cleaner 1 is mounted
in the recharging base and holder 3. As also illustrated
in FIG. 4, the battery pack 13 will energize the motor 11
when the switch slide 27 mounted in the housing 5 1s
depressed to electrically interconnect the battery pack
13 to the motor 11 for operation thereof, as will under-
stood. | | |

The same basic vacuum cleaner unit 1 illustrated in
the drawings may be used with different multiple com-
bination of batteries 13. The battery pack 13 illustrated
in FIGS. 3 and 5-6 of the drawings show § batteries
13A-13E mounted in the housings, with three batteries
13a through 13c¢ extending generally transverse to the
vacuum cleaner housing 5, while two batteries, 13D,
13E extend longitudinally thereto. Where it 1s desired to
use only four batteries, the three battery set 13A-13C
would be replaced by a two battery set 13D, 13E to
provide two sets of two batteries 13D, 13E mounted
transversely and longitudinally relative to the vacuum
cleaner 1. Where only three batteries are desired, the
two battery combination 13D, 13E would not be used in
the housing 5, leaving only the three batteries 13A-13C
extending transverse to the vacuum cleaner 1. Finally, if

‘only two batteries are desired, two batteries 13D, 13E

would be mounted in the housing §, extending generally
longitudinally of the vacuum cleaner 1, as will be appar-
ent.

Increasing the number of batteries requires an in-
crease in the motor 11 and the blower 29 in the vacuum
cleaner 1, while all other components remain the same.
In addition, the adapter 23 and adapter jack 2§, used
with the recharging base unit 3, will also have to be
changed as the battery power increases or decreases, as
desired. It will be readily understood that the motor 11
of the vacuum cleaner 1 and the adapter 23 and adapter
jack 25, used with the recharging base 3, may be easily
changed to accommodate different multiple battery
combinations. This greatly simplifies the manufacturing

process in producing different models, such as various -

price point models, for various desired marketing levels.

In addition, in accordance with the present invention,
the blower construction may be changed to also accom-
modate different power requirements from different
multiple battery combinations in the vacuum cleaner 1.
As shown in FIGS. 3 and 7-9 of the drawings, the
blower or blower wheel 29 is driven by the DC motor
11 via the shaft 31 in a typical manner. The blower or
blower wheel 29 1s constructed from a first rotatable
element or spirally vaned wheel 33 and a second rotat-
able element or cover plate 35, which are joined to one
another for joint rotation by the motor 11.

The spirally vaned wheel 33 1s a one-piece integrally
molded plastic element having a disk shaped face or
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| plate 35 with centrally positioned integral shaft support
- 37 for receiving the shaft 31 of the motor 11. Extending

from one face of the disk-shaped face 35 are a plurality

4,920,608

of spaced spirally extending vanes 39. Each of the spiral

vanes 39 extend from an inner margin which is outside
of the flat centrally positioned base section 41 and- Spl-

rally extend outwardly therefrom to an outer margin

which coincides with the outer margin of the disk
shaped base 35, as best seen in FIG. 8 of the drawmgs
~ The spirally extending vanes 39 also taper as they Spi-
rally extend from their inner to their outer margin, as
shown in FIG. 9 of the drawings. This allows the com-

plementary shaped cover plate 35 to be juxtaposed to

and assembled to the spiral vaned wheel 33.

The cover or plate 35 is an integral one-piece plastic
element having an outer sloping or tapering wall 43,
conforming to the outward tapering of the spiral vane

10
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39, to form a generally circumferential frusto-conical
section. The frusto-conical section 43 formed by the

tapering or sloping wall thereof, is integrally intercon-

20

nected to a circumferentially extending, curvilinear
section 45, also conforming, in part, to the tapering or

sloping spiral vanes 39, and prov1d1ng a generally trans-

versely extending bore or opening 47 having a diametri-
cal extent which generally conforms to the flat or cen-
tral base section 41 of the spirally vaned wheel 33, as
seen in FIG. 9 of the drawings. For assembling the

25

spirally vaned wheel 33 to the cover or plate 29, it will

be noted that the vanes 39 have a series of spaced studs
49 along the top surface thereof for complementary
engagement with mating openings 51 in the cover or

30

plate 29. Suitable adhesive may be employed between
the upper surface of the vanes 39 and the lower surface

of the cover or plate 29 for also bonding the elements
together for joint rotation thereof by the motor 11.
The above described construction of the blower or
blower wheel 29 not only provides increased efficiency
in the portable hand held vacuum cleaner 1, but also
enables the blower or blower wheel 29 to be readily
changed to accommodate different multiple battery
combinations used in the vacuum cleaner. Specifically,

35
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spirally vaned wheel 33, so as to produce spiral vanes 39

- of different height, the blower or blower wheel 29 may

be changed to accommodate increases or decreases of
battery power in the vacuum cleaner 1. This is impor-
tant in prowdmg the desired efﬁc:lency in forcibly
drawing air through an air flow path in the vacuum.
cleaner 1, as will be described.

As shown in FIGS. 3 and 16 of the dramngs, the :

motor driven blower or blower wheel 29 is located on
the outer or forward end of the housing § with the
transversely extending blower passageway 47 of the
blower or blower wheel 29 positioned adjacent the

nozzle/debris container 9, so as to establish a flow path ..

between the interior of the nozzle/debris container 9
and the blower 29, such that the blower may forcibly
draw air from within the nozzle/debris container 9 and
exhaust air through the housing § by means of a number
of air outlet openings 55 (see FIG. 2) prowded in -both
sides of the housing S. |

'According to the present invention, the air forcibly
drawn by the blower 29 through the vacuum cleaner 1
and debris entrained in the air will pass through the
nozzle/debris container 9 that is constructed to collect
debris within the nozzle/debris container 9, while ex-

hausting air through the blower wheel 29 and through

the exhaust opening 55 in the housing § to atmosphere.
The nozzle/debris container 9 includes a lower drum
or container section 57 and a drum cover 59 which are

bonded and joined to one another to form a one-piece

nozzle/debris container 9. A lower drum or container -
section 57 is molded from a suitable synthetic resin,
such as a polycarbonate with suitable transparencies so -
that a user may readily visually observe the amount of
debris collected by the vacuum cleaner within the noz-
zle/debris container 9. The upper drum cover 89 is also.
preferably made from a suitable plastic resin- material

~ such as a polycarbonate, but in this case is preferably

when the blower or blower wheel 29 is assembled as =

shown in FIGS. 3 and 7 of the drawings, a series of

circumferentially spaced blower exhaust passageways

non-transparent to provide a pleasing design or aes-

thetic appearance to the overall design of the vacuum.
cleaner 1. |

Functwnally, the nozzle/debris contalner 9, with the
lower and upper drum or container section 57, 59
bonded together, provides a lower deflector 61 which

- extends angularly upwardly from the bottom wall 63, as '

53 will be provided for forcibly drawing air and estab- 435

lish an air flow path through the vacuum cleaner 1. The

circumferentially extending blower exhaust passage-

ways 53 are each formed by adjacent spiral vanes 39 of
the shaped base 33 and the corresponding overlying
areas of the cover plate 29. The blower or blower wheel
29 is thus constructed to draw air through the trans-

50

versely extending passageway 47 along the spirally

extending passageways between the base 33 and cover
plate 29, to open up into the clrcumferentlally spaced
blower exhaust passageways 53, for drawing air
through the vacuum cleaner 1, as will be further under-
stood from the description that follows. |
Where the battery power is increased for specific
vacuum cleaner models, the size of the circumferen-
tially spaced blower exhaust openings 33 may also be
increased to accommodate the battery power increase
in the housing S. In general, the greater number of bat-

33

teries  used requires larger circumferentially spaced

blower exhaust openings 53, and vice versa. This may
be easily achieved by molding the spirally vaned wheel
33 with spiral vanes 39 of greater height, so as to pro-
vide larger circumferentially spaced blower exhaust
openings 53. Thus, by simply changing the molds of the

65

best seen in FIGS. 2-3 of the drawings. An upper de- -

flector 65 depends from an upper wall 67 and is also
angularly offset at a different angular inclination than
the lower deflector 61, as seen in FIG. 3. Included
within the nozzle/debris container 9 is an enclosed
channel 69 which extends from an air/debris inlet.71
proximate the bottom of the nozzle/debris container 9
to an alr/debrls outlet 73 within the nozzle/ debris con-

tainer 9. -
When the air/debris inlet 71 of the air/ debrls con-

tainer 9 is positioned to pick up debris, air flowing

through the enclosed channel 69 will pull both air and
debris entrained in the air up along the enclosed channel

69 and past the air/debris outlet 73 until it encounters .

the upper deflector 65. At this point, the air will expand
and loose velocity while the debris and air are both
deflected from the upper deflector 65 to the lower de-
flector 61 in a rotating and swirling motion towards the
front of the chamber 75 for accumulation of the debris

therein. While the debris is collected within the cham-

ber 75 of the nozzle/debris container 9, air will flow in
the air flow path between the upper and lower deflec-
tors 61, 65 respectively and will then be directed
through the combined filter and seal 77 for evacuation
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and exhaust through the blower wheel 29 and then
through the exhaust openings 85 in the housing 5, as

described above.
The combined filter and seal 77 1s constructed to

provide sealing engagement between the housing 5§ and

nozzle/debris container 9, while restricting the flow of
debris through the filter thereof. As best seen in FIGS.
10 and 15 of the drawings the combined filter and seal
includes a circumferential seal section 79 preferably
formed from a compressible material such as polyure-
thane and a filter having a series of closely spaced,
folded material pleats 81 with glued or attached ends as
shown in FIG. 15. The inner margin of the circumferen-
tial seal 79 is adhesively bonded or secured to the outer-
most periphery of the series of closely spaced, folded
material pleats 81 so as to secure them relative to one
another and provide a combined filter and seal con-
struction. It is important that the filter material, from
which the folded material pleats 81 is made, restricts the
flow of debris, without restricting air flow, which
would interfere with the efficiency of the vacuum
cleaner 1. Toward this end, it has been discovered that
a filter material with a frazier air flow of 90 or more will
best achieve the intended results limiting debris flow,
while allowing relatively free air flow through a series
of closely spaced, folded material pleats 81.

As shown best in FIG. 16 of the drawings, the com-
bined filter and seal 77 is positioned between the blower
29 and the nozzle/debris container 9 so as to require air
exhausted from the nozzle/debris container 9 to pass
through the series of closely spaced, folded material
- pleats 81 to limit debris flow, while permitting substan-
tially unrestricted flow of air therethrough. Also, FIG.
16 illustrates the manner in which the circumferential
seal is positioned and resiliently compressed by corre-
sponding portions of the housing 5 and nozzle/debris
container 9 to provide sealing engagement of the hous-
ing 5 and nozzle/debris container 9 relative to one an-
other for increased efficiency and operation of the vac-
uum cleaner 1. Specifically, a nozzle/debris container 9
has a seal and filter support 83 comprising longitudi-
nally and transversely extending shoulders for engaging
the circumferential seal 77, and the housing 5 includes a
transversely extending contacting surface 85 which
engages the compressible circumferential seal 79 on the
opposite side thereof so as to resiliently compress the
circumferential seal and provide sealing engagement
between the housing 5 and nozzle/debris container 9.
The housing § and nozzle/debris container 9 are releas-
ably secured to one another in order to provide the
aforementioned sealing engagement with a circumfer-
ential seal 79 of the combined filter and seal 77, as well
as permit releasable disengagement from one another so
as to permit debris accumulated in the chamber 75 of
the nozzle/debris container 9 to be removed. When the
housing 5 and nozzle/debris container are releasably
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disengaged from one another, as will shortly be de-

scribed, the combined filter and seal 77 can also then be
disassociated from the nozzle/debris container 9 so to
permit debris from the chamber 75 of the nozzle/debris
container 9 to be emptied. At this time, the combined
filter and seal 77 may also be shaken by hand to remove
any debris or other particles that may be attached to the
closely spaced, folded material pleats 81. Replacing the
combined filter and seal 77 within the nozzle/debris
container 9 and releasably re-attaching the housing §
and the nozzle/debris container 9 to one another readies
the vacuum cleaner 1 for continued operation.

60
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For releasably securing the housing 5§ and nozzle/de-
bris container 9 relative to one another, snap-fitting and
pivoting complementary fastening sections 87, 89 are
provided on the nozzle/debris container 9 and housing
5, respectively, along the lower bottom thereof. This
permits pivotal separating moving of the nozzle/debris
container 9 from the housing 5, for removing the com-
bined filter and seal 77, and for evacuating the chamber
75 of the nozzle/debris container 9. A one-piece push
button lever lock 91 is mounted relative to the housing
5 and has integral components for releasably securing
the nozzle/debris container 9 relative to the housing 3.
Specifically, the one-piece push-button lever lock 91
comprises an integrally molded plastic element, prefera-
bly formed from polypropylene, having an elongated
body 93 with opposite free ends. One of the ends has a
hook shoulder 95 for complementary inter-engagement
with a locking shoulder 97 integrally formed on the
nozzle/debris container 9, while the other. end of the
elongated body 93 has a ball portion 99 and depending
finger 101 adjacent to the ball portion 92 but spaced
therefrom, as illustrated in FIGS. 3 and 16 of the draw-
ings. The housing 5 has an integral upper channel 103
having a closed end that is complementary configured
relative to the ball portion 99 of the push-button lever
lock 91 so as to allow cooperative pivotal movement of
the ball portion 92 therewithin. The integral depending
finger portion 101 of the push-button lever lock 91
engages the bottom surface of the integral channel 103
so as to resiliently bias the push-button 105 through a
complementary opening in the upper wall of the hous-
ing 5. The one-piece push-button lever lock 91 1s thus
normally biased with the push button 105 projecting
through the opening 107 in the housing 5 as the resuit of
the depending finger 101 engaging the bottom wall of
the closed channel 103 in the housing 5. When the push
button 105 is depressed, ball portion 99 will pivot about
the complementary shaped close end of the channel 103
or the elongated body 93 will deflect about the depend-
ing finger 101, depending on the construction em-
ployed, and allow the push button 105 to be depressed
within the opening 107 to the extent necessary to release
the hook shoulder 95 thereof from the complementary
locking shoulder 97 of the nozzle/debris container 9.
This allows separation of the housing 5 and nozzle/de-
bris container 9 from one another. For re-assembly, the
nozzle/debris container 9 is simply moved relative to
the housing 5 to allow the locking shoulder 97 to cam
over the outer face of the hook shoulder 95 for resilient
and releasable locking engagement therewith.

As heretofore noted, the vacuum cleaner 1 of the
present invention is intended for picking up both wet
and dry debris. The pick up or collection of dry debris
has been previously discussed. With respect to the pick
up or collection of wet debris, squeegee 109 shown in
FIGS. 3 and 11-12 may be used to enhance the pick-up

‘capabilities of wet debris by the vacuum cleaner 1.
‘Squeegee 109 may be releasably retained within a com-

plementary configured area of the recharging base 3, as
shown in FIG. 3 of the drawings. The squeegee 109
includes a squeegee holder 111 having a pair of gener-
ally parallel integral walls 113, 115 which constructed
to provide an interference fit within the channel 69 at
the air/debris inlet 71 of the nozzle/debris container 9
(See FIG. 3A). With the walls 113, 115 of the squeegee
holder 109 mounted within the channel 69 at the air/de-
bris inlet 71 of a nozzle/debris container 9, the integral
or tapering wall 117 will be positioned below the bot-
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tom of the nozzle/debris container 9 while the spaced :

. integral wall 119 will extend along an upper portlon of

the nozzle/debris container 9, all as illustrated in FIG.

3a of the drawings. Each of the generally parallel inter--

ference wall portions 113, 115 have spaced studs 121,
123, respectively, on opposite sides of a center line of
the squeegee holder 109 for engaging and seeurmg a
squeegee wiper 125 thereto, as best shown in FIGS.
11-12 of the drawings. The squeegee wiper 125 is se-

~ cured by the spaced studs 121, 123 of the opposed paral-
~lel walls 113, 115, while leaving fluid communication

>
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opemngs 127, 127 on opposite sides of the squeegee

wiper 125 to enable fluid (air and wet debris) to be
collected within the air/debris inlet 71 for movement up
into the closed channel 69 of the nozzle/debris con-
tainer 9. The squeegee wiper 125 may be moved into
scraping engagement with a surface to be cleaned, al-
lowing liquid standing on the surface to be cleaned and
scraped along with the squeegee wiper 125 collected
through the fluid communication openings 127, 127 on

opposite sides thereof, for entry into the closed channel
~ tainer for forcibly drawing air and debris. entrained in

" the air into the nozzle/debris container to deposit debris

69 of the nozzle/debris container 9.
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The recharging base 3, as shown in FIG. 13, 14, in- -

cludes upper and lower keyholes 129, 131 for mounting -

the recharging base 3 to a wall, as is known. At the
lower end of the recharging base 3 are a pair of Spaced

25

resilient prongs 133, 135 for resiliently engaging the

squeegee holder 109 to releasably retain the same rela-
tive to the recharging base 3, as will be understood. As
shown in FIG. 14 of the drawings, the adapter plug 25
extends at an angle relative to the recharging base 3 for
entry into a complementary shaped adapter receptacle

30
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tion therefrom. Finally, the simply constructed squee-
gee W1per and squeegee holder provides quick and easy
conversion of the unit from dry to wet applications,
while enhancmg the pick-up or collection capabilities of

wet debris in the vacuum cleaner.

In view of the above, it will be seen that the other
" objects of this invention are achieved in other advanta-

geous results are obtained.
As various changes could be made in the above con-

struction without departing from the scope of the inven-
tion, it is intended that all matter contained in the above
description or shown in the accompanymg drawings
shall be mterpreted as illustrative and not in a 11m1t1ng.

SENSE.

We tlaim: |
1. A portable hand held vacuum cleaner comprising a

 housing having a handle permitting a user to lift and
operate said vacuum cleaner and a nozzle/ debris con- -

tainer releasably secured to said housing, said housing

havmg a motor, a blower driven by said motor and
being in communication with said nozzle/debris con-

within said container while also exhausting air from the
nozzle/debris container and then through exhaust open--

ings in said housing to the atmosphere, said housing and -
said nozzle/debris container being releasably secured

" and also sealed to one another in the vicinity of comple-

mentary interfitting circumferential portions of the
housing and nozzle/debris container, a combined outer
circumferential compressible seal and inner filter for

© joint insertion or removal relative to the housing and

within the housing § of the vacuum cleaner 1. A cord

137 of the adapter 25 may be wrapped around an annu-
larly extending wire retaining element 139 integrally
molded in the bottom of the recharging base 3, as will
be understood. The adapter itself (not shown) will be
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plugged into a suitable wall receptacle adjacent the area

where the recharging base 3 is mounted.

From the foregoing, it will now be. appreeiated that
the portable hand held vacuum cleaner 1 of the present
invention may be utilized for both wet and dry debris,
with increased efficiency and versatility that has not
been possible with prior art units. The new and im-
proved blower wheel forcibly draws air through the
vacuum cleaner at greater output and efficiency then
~other prior art units. At the same time, the combined

filter and seal positioned between the blower and the
nozzle/debris container provides sealing engagement
between the housing and nozzle/debris container, while
restricting the flow of debris through the filter, as de-
scribed above. The configuration and arrangement of
the closed channel and upper and lower deflectors of
the nozzle/debris container also deflect air and debris
entrained in the air in a rotating or swirling motion
within the chamber of the nozzle/debris container,
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nozzle/debris container, and said outer circumferential

compressible seal being in compressible sealing engage-
ment between said complementary interfitting circum-
ferential portions while said inner filter extends substan-
tially across the nozzle/debris container when said

- housing and nozzle/debris container are releasably se- -

cured to one another, in order to seal off from the atmo-
sphere the air communication between the blower in
the housing and nozzle/debris container while requiring
air exhausted from the nozzle/debris eontamer to pass -

through the inner filter.

2. The portable hand held vacuum cleaner as defined _
in claim 1 wherein said seal and filter are fixedly at-

~ tached to one another to provide the combined seal and

50
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while allowing air to be exhausted through the com-

bined filter and seal, and then through the circumferen-
tially spaced exhaust passageways of the blower for
evacuation through the housing openings to atmo-
sphere. For both wet and dry applications, the filter/-
seal system between the nozzle/debris container and

filter. construction.
3. The portable hand held vacuum cleaner as deﬁned

in claim 2 wherein said seal is made from a resilient and

compressible material and said filter is constructed to |
restrict debris but permit air flow.

4. The portable hand held vacuum cleaner as deﬁned -

in claim 3 wherein said seal is made from a polyurethane
material and said filter is made from a filter materlal -
having a predetermined frazier air flow.

5. The portable hand held vacuum cleaner as defined
in claim 4 wherein said blower comprises first and sec-
ond rotatable elements operably associated relative to
one another for joint rotation by said motor, said first
and second rotatable elements having a series of circum-
ferentially spaced blower exhaust passageways extend-

 ing therearound which also communicate through inte-

housing, prevents dry or wet debris from entering or

damaging a blower, with the combined filter and seal
also restricting the flow of dry or wet debris. The one-

65

piece push-button lever lock associated with the hous-

ing releasably secures the housing and nozzle/debris
container to one another, while facilitating easy separa-

rior passageways with a transversely extending blower
passageway adjacent said filter for forcibly drawing air
through and exhausting air from said nozzle/debris
container and through exhaust openings in said housing
which communicate with said blower exhaust passage-

- ways for exhaustlng the air to atmosphere.
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6. The portable hand held vacuum cleaner as defined
in claim 5 wherein one of said rotatable elements has a
series of spaced spiral vanes extending along one face to
an outer margin thereof and said other rotatable ele-
ments has a cover plate extending over said spaced
spiral vanes to provide said spaced blower exhaust pas-
sageways between adjacent spaced spiral vanes and
corresponding adjacent portion of said cover plate, said
cover plate also having said transversely extending
blower passageway therein.

7. The portable hand held vacuum cleaner as defined
in claim 6 wherein said nozzle/debris container has a
bottom and a channel extending from an air/debris inlet
proximate the container bottom to an air/debris outlet
within the nozzle/debris container, and deflector means
between the air/debris outlet of said channel and said
filter to deflect debris away from the filter within said
nozzle/debris container.

8. The portable hand held vacuum cleaner as deﬁned
in claim 7 wherein said deflector means is configured
for directing debris in a rotating or swirling motion
away from the filter for accumulation within said noz-
zle/debris container. |

9. The portable hand held vacuum cleaner as defined
in claim 8 wherein said deflector means comprises an
upper deflector depending from an upper wall of said
nozzle/debris container and a lower deflector extending
upwardly from a bottom wall of said nozzle/debris
container, said upper deflector being arranged to de-
flect debris from said air/debris outlet against said
lower deflector which deflects and directs debris along
the bottom wall towards the front of said container and
away from said filter for accumulation of debris and
separation of air therefrom.

10. A portable hand held vacuum cleaner comprising
a housing having a handle permitting a user to lift and
operate said vacuum cleaner and a nozzle/debris con-
tainer releasably secured to said housing, said housing
having a motor, a blower driven by said motor and
being in communication with said nozzle/debris con-
tainer, said blower having a series of circumferentially
spaced blower exhaust passageways which also com-
municate through interior passageways with a trans-
versely extending blower passageway positioned adja-
cent said nozzle/debris container for forcibly drawing
air and debris entrained in the air into the nozzle/debris
container for depositing debris within said container
and for exhausting air therefrom, said housing having
exhaust openings which communicate with said blower
exhaust passageways for exhausting the air from the
blower to atmosphere, said housing and said nozzle/de-
bris container being releasably secured and also sealed
to one another in the vicinity of complementary interfit-
ting circumferential portions of said housing and noz-
zle/debris container, a combined outer circumferential
compressible seal and inner filter for joint insertion or
removal relative to the housing and nozzle/debris con-
tainer, said complementary interfitting circumferential
portions of said housing and nozzle/debris container
having confronting surfaces for engaging the outer
circumferential compressible seal in compressible seal-
ing engagement between the housing and nozzle/debris
container when releasably secured together in order to
seal off from the atmosphere the air communication
between the blower in said housing and said nozzle/de-
bris container, and said inner filter extending partially
within and substantially across said nozzle/debris con-
tainer so as to be positioned between the blower in said
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housing and said nozzle/debris container to require air
exhausted from the nozzle/debris container to pass.
through said inner filter, said nozzle/debris container
being transparent along a substantial portion thereof in -
order that a user may readily observe the amount of
debris within the container and also piled up against the
inner filter for determining the efficiency of operation
of said vacuum cleaner.

11. The portable hand held vacuum cleaner as defined -

in claim 10 wherein said nozzle/debris container has a
bottom and a channel extending from an air/debris inlet
proximate the container bottom to an air/debris outlet
within the nozzle/debris container, and deflector means
between the air/debris outlet of said channel and said
filter to deflect debris away from said filter within said
container, said deflector means being configured for
directing debris in a rotating or swirling motion away
from said filter for accumulation within said nozzle/de-
bris container. |

12. The portable hand held vacuum cleaner as defined
in claim 11 wherein said nozzle/debris container com-
prises an integral one-piece unit including said channel
for conveying air and debris from said air/debris inlet to
said air/debris outlet and into said container for accu-
mulating debris therein, an upper deflector attached to
an upper wall and a lower deflector attached to a bot-
tom wall of said nozzle/debris container for deflecting
debris away from the filter within said container.

13. The portable hand held vacuum cleaner as defined
in claim 12 wherein said seal and filter are fixedly at-
tached to one another to provide a combined seal and
filter construction, and said combined seal and filter
being removably mounted or inserted relative to seal
supporting and engaging surfaces of said nozzle/debris
container and housing with said associated filter extend-
ing within and across the nozzle/debris container.

14. The portable hand held vacuum cleaner as defined
in claim 13 and including a plurality of batteries
mounted both longitudinally and transversely within
said housing to accommodate different multiples of
batteries sO as to increase or decrease battery power

within said housing.
15. A portable hand held vacuum cleaner eomprlslng

a housing having a handle permitting a user to lift and
operate said vacuum cleaner and a nozzle/debris con-
tainer releasably secured to said housing, said housing
having a motor, a blower driven by said motor and
being in communication with said nozzle/debris con-
tainer, said blower having a series of circumferentially-
spaced blower exhaust passageways which also com-
municate through interior passageways with a trans-
versely extending blower passageway positioned adja-
cent said nozzle/debris container for forcibly drawing
air and debris entrained in the air into the nozzle/debris
container to deposit debris within said container and
exhaust air therefrom and then through exhaust open-
ings in said housing to the atmosphere, a circumferential
seal and filter operably associated relative to one an-
other and being positioned for sealing engagement be-
tween said housing and nozzle/debris container to seal
off from the atmosphere the air communication be-
tween said blower and said nozzle/debris container,
said filter being positioned between said blower and said
nozzle/debris container to require air exhausted from
said nozzle/debris container to pass through said filter,
said housing being constructed to include a plurality of
batteries capable of being mounted both longitudinally
and transversely of said housing so as to accommodate
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different multlple combinations of batteries thereln de-

pending on motor and blower requirements.

16. In a portable hand held vacuum cleaner having a
housing with a handle permitting a user to lift and oper-
ate said vacuum cleaner, a nozzle/debris container re-
leasably secured to said housing and a motor driven
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zle/debns container to pass through said ﬁlter, sald

~ combined seal and filter permitting joint insertion and

blower in said housing and being in communication

with said nozzle/debris container for forcibly drawing

air and debris entrained in the air into the nozzle/debris -

container to deposit debris within said container and

exhaust air therefrom and through exhaust openings in

said housing to the atmosphere, the improvement com-

prising a housing construction to accommodate differ- -

ent multiple combinations of batteries mounted in said
housing for different miotor and blower requirements,

10
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said batteries capable of being mounted both longitudi-

nally and transversely of said housing so as to prowde

the different multiple combinations desired.
17. The improvement as defined in claim 16 wherein

the different multiple combinations of batteries include
two batteries, three batteries, four batteries or five bat-
teries, depending on motor or blower requirements.

20

18. The '1mprovement as defined in claim 17 wherein

the housing is constructed to support three batteries
~extending transversely to said housing and two batteries
extending longitudinally relative to said housing.

19. The improvement as defined in claim 18 including
battery packs of at least two batteries electrically inter-

connected to one another and wrapped in protective

film.
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20. In a portable hand held vacuum cleaner having a

housing within a handle permitting a user to lift and

operate said vacuum cleaner, a nozzle/debris container

releasably secured to said housing, and a motor driven
blower in said housing and being in communication
with said nozzle/debris container for forcibly drawing
air and debris entrained in the air into the nozzle/debris
container to deposit debris within said container and
exhaust air therefrom including through exhaust open-
ings in said housing, the improvement comprising a

35

combined compressible seal and debris restricting filter

in which the compressible seal is positioned between

circumferential complementary seal supporting and
engaging surfaces provided in said housing and noz-
zle/debris container for compressible sealing engage-

ment between said housing and nozzle/debris container
when releasably secured together to seal off from the
atmosphere the air communication between said blower
and said nozzle/debris container, said filter projecting a
limited distance within said nozzle/debris container
while extending substantially across the nozzle/debris
~ container so as to require air exhausted from said noz-

removal relatwe to said housmg and nozzle/debrls con-

tainer.
21. The 1mprovement as defined in claim 20 whereln |

‘said seal is made from compressible material and ex-

tends circumferentially around said filter, and said filter
is constructed to permit substantially unrestricted ﬂow.-
of air therebetween without debris. - o
22. The improvement as defined in claim 21 wherein
said seal is made from polyurethane material and said
filter is made from filter material with a predetermlned
frazier air flow. | -
23. A portable hand held vacuum cleaner cornprlsmg .
a housing having a handle permitting a user to lift and
operate said vacuum cleaner and a nozzle/debris con-
tainer releasably secured to said housing, said noz-
zle/debris container defining a channel including an
air/debris inlet and an air/debris outlet, said housing.

having a motor and a blower driven by said motor

which is in communication with said nozzle/debris

container for forcibly drawing air and debris entrained
in the air into the nozzle/debris container, a debris filter
extending partially within and substantially across the
nozzle/debris container to retain debris in the noz-
zle/debris container while also allowing air to be ex-
hausted from the nozzle/debris container through ex-
haust openings in-said housing to atmosphere, said noz-
zle/debris container including deflector means for con-
trolling airflow, said deflector means including a deflec-

tor attached to a bottom wall within said nozzle/debris

container and extending upwardly from said bottom
wall and positioned below the air/debris outlet of said

channel, and said nozzle/debris container being trans- .

parent along a substantial portion thereof in order that a

‘user may readily visually observe the debris filter in-

cluding the amount of debris in the nozzle/debris con-
tainer piled up against the debris filter for determining
the efficiency of operation of said vacuum cleaner.

24. The portable hand held vacuum cleaner as defined
in claim 23, wherein said debris filter comprises a com- =

" bined outer circumferential compressible seal and inner
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bris container.

filter attached to one another for joint insertion and

removal relative to said housing and nozzle/debris con-
tainer, said outer circumferential compressible seal
being in compressible sealing engagement between
complementary interfitting circumferential portions of
the housing and nozzle/debris container when releas-
ably secured together, while the inner filter extends
partially within and substantlally across. the nozzie/de-
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